Acute sinusitis is a common diagnosis in young children and accounts for a substantial amount of antibiotic use. However, little is known regarding how pediatricians diagnose and manage nonsevere acute sinusitis in young children.
RESULTS. The response rate was 45% (N ϭ 271). Pediatricians reported first considering acute sinusitis at the ages of 0 to 5 (6%), 6 to 11 (17%), 12 to 23 (36%), 24 to 35 (21%), and Ն36 (20%) months. Symptoms thought to be "very important" in the diagnosis of acute sinusitis included prolonged symptom duration (93%), purulent rhinorrhea (55%), and nasal congestion (43%); 60% reported that symptom duration is more important than symptom combination. Symptom durations expected before considering the diagnosis were 1 to 6 (3%), 7 to 9 (17%), 10 to 13 (37%), 14 to 16 (38%), and Ն17 (6%) days. Fifty-eight percent reported using sinus computed tomography scans "occasionally" or more often in the diagnosis of acute sinusitis. Ninety-six percent reported treating acute sinusitis with an antibiotic "frequently" or "always." Fifty-three percent reported using contingency antibiotic prescriptions "occasionally" or more often for acute sinusitis. Adjuvants used "frequently" or "always" included saline washes (44%), systemic decongestants (28%), nasal corticosteroids (20%), and systemic antihistamines (13%).
CONCLUSIONS. We found significant variation in the age at which pediatricians begin considering the diagnosis of nonsevere acute sinusitis in children. Most pediatricians consider symptom duration the most important diagnostic factor. The majority of pediatricians use sinus computed tomography imaging at least occasionally in young children with nonsevere symptoms despite its limitations in this clinical setting. Although poorly understood, the use of contingency antibiotic prescriptions is common. Lastly, the use of systemic decongestants and antihistamines in young children is reported, a practice that needs to be reexamined in light of recent Food and Drug Administration warnings regarding their safety. Pediatrics 2009;123:e193-e198 A CUTE SINUSITIS IS a common diagnosis in children and is treated with an antibiotic ϳ80% of the time, making it the fifth most common diagnosis for which antibiotics are prescribed in children. 1 Although the majority of children with acute sinusitis are treated with an antibiotic, there is controversy surrounding antibiotic use in young children with acute sinusitis for several reasons. First, the signs and symptoms of acute sinusitis of bacterial etiology in young children tend to be nonspecific, often overlapping those seen in viral upper respiratory tract infections, such as acute viral rhinosinusitis, for which antibiotics are of no benefit. Second, most young children with acute sinusitis improve without antibiotic therapy. 2 Finally, studies on the effectiveness of antibiotic therapy in children have mixed findings. 3, 4 For these reasons, the use of antibiotics for acute sinusitis in young children is controversial, particularly when children have nonsevere symptoms. 5 The most recent American Academy of Pediatrics (AAP) guidelines addressing the diagnosis and management of sinusitis, published in 2001, recommend antibiotic treatment for acute sinusitis in young children (Յ6 years old) with nonsevere symptoms (no high fever, nontoxic appearance, no facial pain, and no dental pain) when symptoms are prolonged (Ն10 -14 days) and not improving. 6 Little is known about how pediatricians currently diagnose and manage young children with nonsevere acute sinusitis. The objectives of this study were to describe how US pediatricians diagnose and manage nonsevere acute sinusitis (no high fever, nontoxic appearance, no facial pain, and no dental pain) in otherwise healthy young children (Յ6 years old). Specifically, regarding the diagnosis of nonsevere acute sinusitis in young children, we sought to describe (1) the age at which pediatricians begin considering the diagnosis, (2) the importance given to specific symptoms and duration of symptoms, (3) the use of sinus imaging, and (4) factors associated with using either sinus computed tomography (CT) or radiography to aid in the diagnosis. Regarding the management of nonsevere acute sinusitis in young children, we sought to describe (1) the frequency of antibiotic use, (2) first-line antibiotic choice, (3) the use of contingency antibiotic prescriptions (an antibiotic prescription given to a child's parent to be filled should symptoms not improve), (4) factors associated with the use of contingency prescriptions, and (5) the use of other, nonantibiotic therapies.
METHODS

Study Setting
From June to August 2007, a survey regarding the diagnosis and management of nonsevere acute sinusitis in young children was conducted in a national sample of primary care pediatricians randomly selected from the American Medical Association (AMA) Master File. The study was reviewed by the Colorado Multiple Institutional Review Board, approved as exempt research, and informed consent was not required.
Population
We randomly selected 750 general pediatricians from the Medical Marketing Service-maintained AMA Master File for participation in this study. This sample size was selected based on needing 371 respondents to achieve 80% power with a 5% type 1 error rate to detect a 15% difference when comparing dichotomous variables between 2 groups of equal size and an estimated response rate of 50%. To be eligible for the survey, participants were required to (1) have a valid mailing address listed with the AMA Master File, (2) practice primary care pediatrics, and (3) see patients Յ6 years of age in their practice.
Survey Design and Administration
The survey was developed in an iterative process and then pilot tested in a group of 28 general pediatricians from the Denver, Colorado, metropolitan area. After pilot testing was completed, adjustments were made before dissemination of the survey based on results of the pilot testing. This self-administered, mail survey was administered using the Dillman Tailored Design Method. 7 An introductory letter was mailed 1 week before the first survey mailing. The survey was mailed up to a total of 3 times at 2-week intervals with a stamped return envelope. A reminder postcard was mailed 1 week after the first survey was mailed. First-class US mail was used for all of the mailings.
Analysis
Response-rate calculations were made using the Council of American Survey Research Organization guidelines. 8 This formula applies an eligibility rate to nonrespondents of unknown eligibility based on the eligibility rate of survey respondents.
Descriptive statistics were computed for all of the survey questions. Additional analyses were performed to test for factors associated with the use of either sinus radiograph or CT scans to aid in the diagnosis of nonsevere acute sinusitis in young children and the use of contingency antibiotic prescriptions for nonsevere acute sinusitis in young children. The use of either sinus radiograph or CT imaging was tested for association with the duration of symptoms expected to be present before considering the diagnosis of nonsevere acute sinusitis in young children. Factors tested for association with contingency antibiotic prescriptions were (1) believing that symptom duration versus symptom combination versus neither is more important in the diagnosis of acute sinusitis, (2) considering the diagnosis of acute sinusitis in young children with nonsevere symptoms before symptoms have been present for 10 days, and (3) always as opposed to not always treating children diagnosed with acute sinusitis with an antibiotic. Each of the dependent variables were also tested for association with the following demographic information: years in practice; board certification or eligibility versus no board certification or eligibility; practice setting (private practice, health maintenance organization (HMO)/managed care organization (MCO), hospital/university/community health center (CHC)/other); practicing Ն25% primary care pediatrics versus Ͻ25% primary care pediatrics; practice location (urban inner city, rural, urban noninner city/suburban); gender; and practice region (Midwest, Northeast, South, or West). Factors significant in bivariate testing at a P[r] value of Ͻ.25 were tested in multivariate models. A procedure was used in which the least-significant predictor in each model was sequentially removed. Estimates were checked at each step to ensure that other variables were not largely affected by dropping the least-significant variable. All of the factors significant at a P value of Ͻ.10 were retained in the final model. All of the analyses were performed by using SAS 9.1 (SAS Institute, Inc, Cary, NC).
RESULTS
Survey Response
Our response rate was 45%, with 271 eligible, completed responses. Fifteen percent of those responding were ineligible (no longer practicing/not practicing primary care or not seeing children Յ6 years of age in their practice), and 4% of participants did not have a valid mailing address with Medical Marketing Service (also ineligible for participation). Demographic data on nonrespondents were unavailable. Shown in Table 1 are demographic and practice characteristics of respondents.
Diagnosis of Acute Sinusitis
Age Six percent of respondents reported that they first consider the diagnosis of nonsevere acute sinusitis in children 0 to 5 months of age, 17% in children 6 to 11 months of age, 25% in children 12 to 17 months of age, 12% in children 18 to 23 months of age, 18% in children 24 to 29 months of age, 3% in children 30 to 35 months of age, and 20% in children Ն36 months of age. Figure 1 shows the importance given by pediatricians to various symptoms when considering the diagnosis of acute sinusitis in young children with nonsevere symptoms. Prolonged duration of symptoms (93% very important) and purulent rhinorrhea (55% very important) were given the most importance by pediatricians. Ninety-five percent of pediatricians agreed (strongly or somewhat) that they were less likely to diagnose acute sinusitis in a patient whose symptoms were improving, and 95% agreed (strongly or somewhat) that they were more likely to diagnose acute sinusitis in a patient whose symptoms were worsening. Thirteen percent of pediatricians agreed (strongly or somewhat) that they were more likely to diagnose sinusitis if they thought parents expected the diagnosis, and 16% agreed (strongly or somewhat) that they were more likely to treat sinusitis with an antibiotic if they thought parents expected an antibiotic.
Symptoms
Pediatricians were also asked whether symptom combination or symptom duration was more important in the diagnosis of nonsevere acute sinusitis in young children. Thirteen percent felt that symptom combination was more important, 60% felt that symptom duration was more important, and 27% felt that symptom combination and symptom duration were equally important. Pediatricians reported the following criteria for minimal duration of symptoms before they would consider the diagnosis of nonsevere acute sinusitis in young children: 1 to 6 (3%), 7 to 9 (17%), 10 to 13 (37%), 14 to 16 (38%), and Ն17 (6%) days.
Imaging
The use of sinus CT to aid in the diagnosis of nonsevere acute sinusitis in young children was reported as follows: 6% frequently or very often/always, 53% occasionally,
FIGURE 1
Importance given to various symptoms in the diagnosis of nonsevere acute sinusitis in young children by US primary care pediatricians. and 41% rarely/never. The use of sinus radiography to aid in the diagnosis of nonsevere acute sinusitis in young children was reported as follows: 6% frequently or very often/always, 34% occasionally, and 59% rarely/never. Sinus ultrasound use was reported much less frequently (97% rarely/never). Seventy percent of respondents reported using either sinus radiography or sinus CT imaging occasionally or more to aid in the diagnosis of nonsevere acute sinusitis in young children.
The following factors were significantly associated with reporting the use of either sinus radiography or sinus CT imaging occasionally or more to aid in the diagnosis of nonsevere acute sinusitis in young children: more years in practice (mean of 20.9 years for imaging users versus 13.6 years for non-imaging users; P Ͻ .0001); board-certified/eligible as opposed to nonboard-certified/eligible (76% vs 60%; P ϭ .006); and practicing primary care pediatrics Ն25% as opposed to Ͻ25% (72% vs 48%; P ϭ .02). In multivariate testing, only years in practice remained significantly associated with reporting the use of either sinus radiography or sinus CT imaging.
Treatment of Acute Sinusitis
Antibiotic Use Sixty percent of pediatricians reported treating with an antibiotic very often/always, once making the diagnosis of nonsevere acute sinusitis in young children, whereas 35% reported treating frequently, 5% reported treating occasionally, and Ͻ1% reported treating rarely/never. When asked about their use of contingency antibiotic prescriptions for acute sinusitis, 47% reported rarely/ never using them, 41% reported occasionally using them, 9% reported frequently using them, and 2% reported very often/always using them. Figure 2 shows the antibiotics that pediatricians selected as being their first choice for the treatment of nonsevere acute sinusitis in young children. When prescribing antibiotics, 2% of pediatricians reported treating for 7 days, 57% for 10 days, 35% for 14 days, and 4% for 21 days.
The following factors were associated with reporting the use of contingency prescriptions for acute sinusitis at least occasionally: (1) believing that symptom duration, as opposed to symptom combination or neither, is more important in the diagnosis of acute sinusitis (61% vs 23% vs 47%, respectively; P Ͻ .0001); (2) not always as opposed to always treating with an antibiotic once making the diagnosis of acute sinusitis (61% vs 47%; P ϭ .03); (3) working in an HMO/MCO or private practice setting as opposed to a hospital/university/CHC/other setting (65% vs 63% vs 27%; P Ͻ .0001); (4) practicing primary care pediatrics Ն25% as opposed to Ͻ25% (55% vs 24%; P ϭ .009); and (5) having a practice location of rural or suburban as opposed to urban (65% vs 59% vs 26%; P ϭ .0001). In multivariate analyses, the following remained significantly associated with the use of contingency prescriptions: (1) Figure 3 shows how often pediatricians use other therapeutic modalities for acute sinusitis in young children. Modalities used most frequently (frequently or very often/always) were as follows: saline washes (44%), systemic decongestants (28%), nasal corticosteroids (20%), and systemic antihistamines (13%).
Other Therapies
DISCUSSION
Regarding nonsevere acute sinusitis in young children (Յ6 years of age), our study demonstrated significant variation in both the age at which pediatricians began considering the diagnosis and in the duration of symptoms expected to be present before making the diagnosis. Most pediatricians considered symptom duration to be more important than symptom combination in the diagnosis, and the majority of pediatricians used sinus CT imaging at least occasionally to aid in the diagnosis. Most pediatricians treated with an antibiotic once the diagnosis was made, and many used contingency antibiotic prescriptions for acute sinusitis. Finally, some pediatricians used systemic antihistamines and decongestants as adjuvants for acute sinusitis in young children.
FIGURE 2
First-choice antibiotics for nonsevere acute sinusitis in young children among US primary care pediatricians. amox indicates amoxicillin; clav, clavuloric acid; gen, generation; ceph, cephalosporin; trim/sulva, trimethoprim/sulfamethoxazole.
There was a great deal of variation in the age at which pediatricians first began considering the diagnosis of acute sinusitis. Nearly one fourth of pediatricians diagnosed acute sinusitis in children Ͻ1 year of age, and a similar percentage of pediatricians did not consider the diagnosis until 3 years of age or beyond. These differences likely reflect the lack of data and lack of consensus regarding the occurrence of acute sinusitis by age, especially regarding the occurrence of acute sinusitis in children Ͻ1 year of age. These differences could lead to differences in the rate of diagnosis of acute sinusitis in young children and, therefore, the rate of antibiotic use in these children. This is particularly true given that younger children tend to have more frequent upper respiratory tract infections than older children.
Pediatricians also varied in the duration of symptoms that they expected to be present before considering the diagnosis of nonsevere acute sinusitis in young children. AAP guidelines from 2001 recommended that the diagnosis in young children with nonsevere symptoms be primarily based on prolonged symptom duration (10 -14 days). The majority of pediatricians started considering the diagnosis of acute sinusitis in children with 10 to 13 or 14 to 16 days of symptoms. Pediatricians who diagnose nonsevere acute sinusitis in children at Ͻ10 days' duration may make the diagnosis much more frequently than those who do not. Also consistent with these AAP guidelines, a majority of pediatricians felt that symptom duration is more or equally important to symptom combination in the diagnosis of nonsevere acute sinusitis in young children. The majority of pediatricians reported that purulent rhinorrhea is very important in the diagnosis of acute sinusitis despite existing evidence that this symptom does not generally differentiate between viral and bacterial disease. [9] [10] [11] [12] The majority of pediatricians used sinus CT imaging at least occasionally to aid in the diagnosis of nonsevere acute sinusitis in young children, and nearly half reported using sinus radiography at least occasionally. The AAP guidelines recommend against using imaging to aid in the diagnosis of nonsevere acute sinusitis in young children, because sinus imaging generally does not add to clinical findings in young children, and imaging findings can be nonspecific (children with viral disease often have abnormal sinus imaging studies). [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] In addition, sinus CT and radiograph imaging in this setting may expose children to unnecessary radiation and can be financially costly.
The majority of pediatricians treated young children with nonsevere acute sinusitis with appropriate antibiotics, and approximately half of the pediatricians used contingency antibiotic prescriptions in young children with nonsevere acute sinusitis. This practice may be based on the use of contingency antibiotic prescriptions in children with nonsevere otitis media and may be a strategy used in an attempt to reduce unnecessary antibiotic use given the controversy surrounding the use of antibiotic therapy in young children with nonsevere acute sinusitis. However, there are few data regarding the safety or efficacy of contingency antibiotic prescriptions in children with nonsevere acute sinusitis. Parents' decision-making regarding when to fill contingency prescriptions and how they are used once filled are not known. Given the extent of contingency prescription use reported here, this practice should be further studied.
The majority of pediatricians reported using systemic decongestants and antihistamines for nonsevere acute sinusitis in children Յ6 years of age. After a Food and Drug Administration (FDA) meeting regarding the use of these medications in fall 2007 (just after this survey was completed), many experts warned against their use in children Ͻ6 years old. 25 In addition, in January 2008, the FDA strongly recommended against the use of these medications in children Ͻ2 years of age. 26 The reported use of systemic antihistamines and decongestants by pediatricians should be readdressed in light of these subsequent recent FDA warnings regarding the safety and efficacy of these medications in young children.
Like most survey-based research, this study has several limitations. Response bias was possible. We were not able to compare respondents with nonrespondents, because we had little demographic data available on survey nonrespondents. However, the demographic characteristics of our respondents are similar to national estimates of these characteristics among primary care
FIGURE 3
Other therapeutic modality use for nonsevere acute sinusitis in young children among US primary care pediatricians.
